& fp & ■ & 



HF^# (A) ^2-41042 



©Int. CI. 5 

H 04 B 10/00 



©IS 93 * 

©i±J g| A 
©ft S A 



®H*S4#Hf/t(JP) 

W5UE^ lrflll« @&BB TJS 2¥(1990) 2 J! 9 B 

8523-5K H 04 B 9/00 A 

mm/at w uwsnott 2 (^9i) 



©ft M ¥1 -78724 
©ili H ¥ 1 (1989) 3 ^31 B 
©1 988^ 6 ^ 23 B ©# S ( U S )®21 0364 



h a — A 



5M£ 



0J3 *H § 

1. & dj§ © s ft; 7'-*«&ggK©[E]K#-F 

2. # f * Sf # © So 0 

(1) 3£f$7u-Artfc3£3ajfciSg*ft;fcft&©© 

F*&&**ft^r'-* • '< * r * .» x * 

(a) fflE@B#-FO*ftffttt, I3£§B 

# - f © & i oic^^if g^Es^ntus 
<k ?*7fc¥£{t&&tf3fc^&fi§©3i i © *f t s 

ffl 12 0 8 # - K ©iff IE 31 1 O iiiU ^ i O $ 2 

(b) a»o@a# - h*«3£»7 

ft , 

( c ) aa©isi»!K-K^x»7u-^rtK:K 

E £ ft £ S U: , Slo]g8tf-F©lfl2B3r2©*ni 



& IhI HI * - HRDlc* fc^,tttSi2^Ti2S* 
ft. 

(d) tfISE3te^g!iS©*ft<eftte* fflgHHSS 

# - F © loa>£e£fc£Ra*T?fi^;*ftfc{i%* 

g ft * * ? c e a * ft , 

(e) SiJgB7t^&fI8©*ft-efttt, 3*7 SB (Hi SS 

# - F © 1 o fc: g a £ R3 4» T £ i£ * ft S (I # * & 

* <fc -5 S2K S ft , 

(f) ffl£ff8fc©ail©**tt* |5]8[#-Fr«fl© 
5*l©;*fl©^-*G&*t£^LT?T;&l^ ffl 12 
*flgfc©Sr2©*n*> @»^-FK©^2©^f£3© 

(2) fi)EX»7i'-Art©«fcEHaftfcE]»#- 
K ± © I? ffl 3! lRtf3r2©*M*iaS?lttC:&ia$ft 
SI * SI (1) K: 22 18 © — ^ & HI H S © 
@ » # - FKJOSfc/lft^f-* • x «, 
3 . J& © £ *B /I Sft Hfl 



-279- 



I 



* - Kfiflfc^EiasS^-^iflUfy x ? £ fig £ * * 
iz * C ffi J8 SOC^tjSUfc3tia^f - ^ • '« 
x K M S • co)tf-^-^^tt. £ (I 8 ffl 

< v l s i) ©raisfc * >> * 

* „ i*fr*$>* r — v + * • =» v ^ * - * j B8 & 

K^/^WSCSfiiilt^fc. C © '< * C * 0 * 
fc**-F±©GI»*ai®* - H±©®SS<i:3*t 

£#l6Ttt&*tt!*«J±© h f - H • *7£^jaL 
tttflltftt&tt^fc*^ 3£ '< * • T - * <r * * + 
iiKl$n$i:S^fcc ifl « A* * , 3£ «i fi* tt , 
^ffttttffii^HtStoo. ^ Sfc © If & £ # © 



ft IH ¥2-41042 (2) 

tU©t*5. C ? * * <>: ^ # g * & £ © 3fc t* 

^ < © f - * & *S i' 
2> tab* V> 

< o * © & n * - h *dt?*s«tto^-^»a 
sjjg^^^A-^f^ & s * n * • * 
© & * BB g a* > {&©&*!* - K£iifiab"c> * * 

JETUi^tSc if tt '< * «* & 

t>2&®* - Ktfifc&ia^©^-^****^**? 
Rlttltniltt&f . tfc^oT, ifli ST S> «J f£ 

tt^tt#«*.tt<tt*. t n*s fry t 4 '< - 
^&f*-*QE&**H#"e£*#- * n k: <* * * & 

&^©#^&||CHK>)tttt*££#* 5 Ifi£tt> & 



# 55 & 0 * ^^^^©Cfo^ZSffl 
u-fSc;p I N ^ 4 * - Ktt£©S»ffi3tef f /< 

^'✓^f A^nati a at ^ 

o 

* + f - (Cathey) Stf ^ 5 * (Smith ) © # 
§HSf$ 4 0 6 3 0 8 3 fiii«ISi^ f - * * SI 
s/xxA©q]»][5]g8gI!* - FliSMO^-JCE 

©8S*-FKlttiSg8n D a*ttttT, /< X * PI # * 



* „ C © E SB S * jftStCfB**'-'*-^ u 
y X , S ft SB, D8P8B*ffll$t5o ± SB 1f «= © 
x f A » , IJ^jf - ^ • /<x«:t>fc&t. >xx 

^SHtt^i u v X + * a&H*-H©fi)ria 
^^UO!ll!EO?Sl!t^^SH> 2fi # © 2i *2 * - 

k © e ^ © fie # ^ ^ as u -c ^ * <^ <. 

d - x ^ h (Cauette) 3? © * II ft I* & 4 1 6 

Jt7 r ^ '<«?«^ i»f-^fi9^ * ° * 9 - 

iS^nt^Sffl^O^^^^^^ j£ fia © £ T *E 
}3 £ & £ * * * *3SWO->Xfili, ft 7 r 4 '< 

5s^ttUR:e4ffiria-c*-'<x*«iiasn-cv>s© 



-280- 



mtt2f<D*®ttfr& 4 3 5 8 8 5 8 ^ W*H S * 

iz % +*< x o m <o % a s & s ti s * m s w ^ e 

tcSt, * x x a l* , S^^^f 

# * v f — V * (Gunderson) ^ © # H ft 2* & 
4494 1 8 5 fWfl«tt^ lSt<D5t7r^^lS 

a * a 

?3 * t> * * * , in « a <i '* * * r £ & © ft 3* ft 



MWT2-41042 (3) 

T 5ft If # If *i * & * — F I* if & — # © <W 
C & £ * - FtftftaitTli. 

<5r * x (Kekas ) ^©^1^2^31 4 5 2 7 2 8 

T V* V* . 

,x - ,< - (Harbour ) ^O^I^!^ 4 5 6 6 
1 3 4 n m m 8 I* , *I^2^ 4 5 2 7 2 8 5 t 

4 ,< . * - 7 ,u # * ^^^P^C^«E^-55t(t#^ 

iSB3ifi^r'^<^^K:iinCTV>So f£ BJM* * ft ? r 
^ ,< . y - 7 , v £ # £ jfc g if < ^ C CD # sa 

Xtt©GmfjBi«*'X^A"Ctt<% ;u - 52 * ** 
7 * ? ? -* * (Broockman ) ^ © # H ft 2¥ ^ 4 

4 9 9 6 0 8 fs^@t^ Emraa^ff^fcRa* 



AilfllftOa-r h <*: 35 ft * * > ft * V '< * fit 

* & 5fc * SB 3S L T V,* * o * & B/Jt* * r 

# <tr s> ^ — © w © - * f i ^ i it 1 1 > 

C © £ Jft 3< fit © Ib3 o# ifli ft W fit "C < ^ to - ^ « BR 

h*-y3t©#liftMFS34 4 4 920 6 Bfl fig § 
I* * ft - 9 • 'Jx^CJ:o"C>*Uf-^ 

/ 4 v (Neuoann ) 0*iHI^ 4 3 9 3 5 
1 5 # W HH « tt * pmtrUA*$tff/Mx$ 

E#ffe©^^T©©®§£K£iin{i'*-*<>:V>?, £ 
ffi:Ta*?iM»fiSfcra**t>©-C**o * 2£ B;n* , 
£ * - F*«£S** — ;*©««©*- H £L*i[&fi 



t * v X (lliggins ) © * H ft 2* 58 4 4 9 9 6 
0 7 BJ1 fcH tlHi % f-v^Ox^^flnKlSBISUfc^ 
£ » 8 T * ?- ? ^ M © (f ^ £ i£ * *t « ? * ¥ # # 
f 7* SI 4 o d b ^ D3 ^ I ^ V> <& . ± SB ft i* , 

3 $^-><DftDara58 - 1 3 9 2 8 5 f B^ii 

* 5 . ± 2E ft 2* co * - F U IR 5/ ^ x a ii % ^ % OS 

*77'/*cDftBfl8a593ll 2 6 3 3 5 f B|SS 
E J8 I T ^ 5 • cOt'-^ • ^ ^ ^ ^^tSS 1 ?^ 

% O * f A w , # K ^ y X J* U z <z> % * 
i> ^ T , ± 22 M ^ i K S'l $ ft * . 



-281- 



«y«h®ttMlB59ail692379U*10 
**W£tti8«*-t* ± 22 ft 2* © * ^ ^ a 
<f V X 7^ ^ £ £ X> "C ^ o 

I B M f- 9 a ij n, • i> + • y^r- 

y (IBM Technical Disclosure Bulletin) > V 
ol. 26. No. 4. 1 9 8 3 ^9^ PP. 
1 7 9 3 - naSCSKO^'J 1 (Ball iet ) 
t * 1 ? * (Covden ) O 8 X « > » a. - * r^l 

■frSU4LT&£<i*iTtt-5> Hi T ^ - ^ r ft *§ E 

& zi. - Y U . ffe<D^-^TOA--/ F £ lE g >& fl 

C. ^BP^^l^'JitSPolS^ 



fclB ¥2-41042 (4) 

f «3 s mi o m <t m <o yt r - * .• '< * * (K * * c 

£ C * o 

^ffiBflOfc^— OCDgtfJtt. ?3 S ft S £ > 

*&iW©t>o-o©§tfm* f - ^ «i I ^ f 
a * © & H * - HfflSn3o^-^fla<Iffi«>iS^^ 

<o t> -5 — o © 1 Wtt , f-^«llf 

© iS F»J ft t*. - * • '<x^tl^t5Cii:*5o 
f£ ofl © * o <fc © @ tfj , ft*©8a®*-F© 

>r - v> ( CT # ) £fcli7U-A*fc:§I#£ftfc 

an # © & *i * - f ft\z&vt>nt:%.m ! gRv$:^ 

i£ ?|J ft f - * • 

D. SgJSI&feA?**-*-**:*©^© 

*56B^O-!SttiaU> & <i S £ b T , 
S«I«(780nmttV*t900nm) £ £ 
& g fifi i£ (1 2 8 0 n m tl I* t 1 550nm) T 



JU>tt**¥3?<*L'-if*#^* SISitTP I 

* T \^ * „ & *H* , -;*fpJTra*8££ttIXS> & 
k Si 22t#lfl*£*>S-o 

& * - F O ft & * HI £1 fa '< 4 * • v^ta 

4*tt*gT<&*«> £ £ C * t£5fc©2a*ia-FJ8 
V * F R # W HCJ:,T<>fc6*n5S?S« 

s & s » a • as o t* ft? ic .t o r , & J2 * - k 
±ic¥##i'-if&t;p i n *w * - f * i* a, £ 



E . ^ US 09 

31 1 m \z (i , * & fW <3 S ?U ft *§ 5 & £ '< * £ > 
»I!E*-F«»ffl.(3ttS> 7U-A2&Cf3#4« 

Ki02S$n5^i* - Hft«y-x 1 t n *a s 

* 5 I* * tcaa*-HS5«ffl7U-A6*EH 

s n 1 s . i»ii*-F56tffli7i/-A2* 3. 

6li-^lC(^CS5t:Ot>OT*5o £ £1 & 7 f - 

AttfcffiiORtfBffil * 0 £ * U: & 

EB * - F (@B*-F) 1 5^iRgt5/:i!)OX 
a-/ F £ (Sfo * *f 4 F 1 2 # * 5 • * o v Mix 

2aai*-Fi5*ssrtt, lao^oci^v^rapao 

* • ssas* - Hgt ffl7 u-Aii, & s * - f 

§28 1!* - K 1 5tt, * © a* l ffi c * PIN/ 
U-Ftt^(0*(llllB20t 7 8 0 nin*u- 
-^SJtti'-^ 1 £ fit * > E ft © ® K: 



-282- 



Rtfu-^OEEli, &20££.*<l:.fc 
&S&*I*-F15i*, 1 ©it, PIN/ 

4*-PftfcfcB&20attV>L20 f 
u - tf 2 1 a«^U2 1 f ^SS^^ SB 2 © 35 
\z % iao«iBPiN/^-l , *«lB822 
aiiH22 f R(;ia<DffifitI 2 l i «»^-^2 
3a«n23f4»8»iftt^*. u - 1T R 
PINn*-Ftt*»a*-F 15attiai 

5 f oi^tsiisiiii&s^st in, u - 

«fa>*&di*nsft&ia#B?&*-s*-- fop i 

* tf * & S * - F 1 5b2i:SI$n^l*u- 

f23b^bisai*ns&sti8ii, g? & s & ji 

* - F 1 5 a±tSf $n/:P INM * - F 2 

0 a 85 35 * * o (SJ 8 £ b T , *tt*)S&S*-F 

1 5 b±fc58»*ttfc¥*<* l '-*2 1 b £ & 

ta$*i5&#*att, »»f*»a*-H i 5 c ± 

c:Si$n/:PIN/^-H22ci:i^t5o 



?$ISI ¥2-41042- (5) 

9 , o » Gfi * — F 1 5 a tl o L 1 5 f ffl 2 1$ © 
n3H*«Jt«W2c»tT^*©r^ S * - P * 

a © * - FcttMJsi^ea***^*® 1 '^^* 

I* 7 r * '< £ * © <fi © # ^ '< * 

s« t- - a * « sg at , fci*tf»s*-K-7u- 
II * - F • #4 F 1 2#&s*ttK*ais**-^"t 

F © ft B £ = U > - h CiEfilK:sji|ffc.EB^*^ 
<»:) 4 fc <i 33 IS * * £ 35 t> ^ . J&2t5tt^ 
ffl*r©*77-f'«- * * h 7 - * 1 9 «r 3t r - ^ • 

®20T^ SI®* - F 1 5 a©3£2©a5tcgg 
infcf-f 23aStfPIN/U-F22a 
tt * R««26Jktf27tJ:oT3fc?«CttA* 
nt^i. :n^oS^Kii, u-if23aA^ 
fcdi£nsifcflt*a*EittUT, P I N * 4 a* - f 

2 2 a -5 ttttHR* & 8£ © S5 



£ ± , 2tx©JEfitS3a*7*bTfc*#* i <a © r at 

^Wfi3c*^rtffe©i2»?TRWSS^t>-h^ttCl iti 
oj] * * * S o teiW<r-*©ff*1** u - * 2 1 f 

*&ttiu*nsikw»©»a^ s^pin^o- 
i>20 f «**ftciatt»tii#« ! ttt6. ^ - 
-tf2 i f^^ifcdiins&^ts^^a* - f i 5 
f±ca«*nfcPiN^-f*-F20 f^ts 

W * -fr S lUc©Rfittt28*flWSl 8 S » L fc 

u-f 23attoL23 f tt. PINMt- 
F20attia20f i*^4-5t> **»€»£© 
# ft k: , ^ttfe«»a*-K 1 5 f * £ & *I * - 
H 1 5 a ^£lS]* , 32i6IK:* r -**G2& - e**# 
. y< x £ t> £ *~ «> u — if 2 1 a ft V> t 2 

1 5 a*»&tt&B* — F 1 5 f^itra^o^Glfc, 

& W ft © tS ffc li , ftls]H5£^dt£*"C> 

»3 aBtt^t»3 dHt»!ltt, U' - if R 



tfP I N ^ * * - KOffiEOSisiWEISlc^^t 
2ft V3 ti. 313 aHa^»3 bH«»a* - K3 

0 tt , ^aj © r '* — v /i/ • ^ y b* — * j © h 
oilSilHLtl^. C(0*-Fiiit«WOS^^<. 
^©g?l©an30aK.(i> Ii333®-^*^S 

5Hii*^:^3 2±i:^5^^^3 1 # S2 E 3 
nt^5. u - if • / U- MOIi. & 22 4 2 
* £ E & 4 1 > t>o-;£©giZ24 4 *>£Sg84 3 
©iCSfcttE^fco ffiJtttP I N / M 
5 t>, JQia4 2a>£S£SI4 lO&C&B***'* 
^iZJ44* i ^(iSgS3t4 BOiC^GttiStS* 

«E 3 b 12 C , - F 3 0O»2Offi3 0 b 

£ * o 2233*>*5*tf**7'32li, ffl * T l> 
S # * cn^Ottjfiittv 312© iffl«aa»jft3 

4*»A3 1£*V**oT* *-F±©lHl?8*iS 

m*JK:f£&-*-*fiA$*ir*o aa*-HM30a 

1 3 0 b tDV^f ni»-^4 fclii^* 1 ^ « * ¥ 
i9»7'/<^36fe«kc;^^tfe7V K © *§ 5 & IS 

>< * - v £ f§ 1$ i~ o . 



-283- 



0O13 0 b®lija4 2*&E8I4 1 > S ifl 4 4 

*>t>ffisai4 3©tc^^<ais^"5o ^ # # ^ - 

5 1 i> > SSiZ14 2*»'6»Seai4 1, g 23 4 4 * ® 
S4 60i:6Ki{lgt5. 

P I N*W* - HS^^^^^-^OtlSWE 

^t* * - FoM - ^©iou-f 5 1 i5 a 
gt5i^not?*5, u-f 4 ORtf P I N 

g *t * ft fi!t L , PINf^-F45&c;i/-if 
5 llijg2©)tf-^IIS/5ilSJt*l8fi)lt 
* o ctt&CDttti* 2as*-F_t©l*)i;ttKK:B2 

«*-Fjtl»7l/-AO , /t» t C £ L & tt & % 

93 cBtt> SKDE60ai^2oao60b 
**r**2&?I*-F6 0£^*-o £ & * 5* S3 SB * 



»BB¥2-41042 (6) 
yi»»6 2ttiJia©Kia6i*fi. envois 

iffi U S , # 7 V $ V) 9 — V ( El tR ) C & 

tt * *l T 1^ * . ffi « tt'P IN^^-F70ii, 
S2272^t>Sgai7 1, gi37 4^^85 187 3 © 

2 *> * !E 8 7 & 22 7 4 * 

li 85 & 7 8©iC^^ttSt5o 

SB 3 d 12 I* * *:/S&#62±«c5&2©llfi©*g 
3 *W*-*2&J2*- K 6 
Ob^^^o cn^©^^^ tt 9 5 v F • '< 

* - v ( H * * ) fc: If & * *i T <, ¥ » <* u - 
f 8 0 li> *Eia7 2*>*5ES$7 1, Iifl74^^ 
ffi!3l7 3 © i C ^ICttSt 5, ®)fe&P I N ^ 4 

* - F 8 5 t > S2172^t>a5SI7 1©iC^C 

* * # * gi2174^^tiaSSI760iC^K:fitS 

* 5 o 

?B3 a0&c;93 bSoH^il^tifcv PIN 



fiJ^,fciC6t:PIN^t-F70«:gS 
1 5 U * - F©t>^-^Oi®P I N^>f t- 
F85£**?£ftfc£o/r£C5C¥*3{*i'- 
f 7 5^Sit5i^n©T*5. PIN*'* 
*-K70£*i3<*i'--tf , 80<i, SllO*f- 

4PIN/U-F85B, »2©*f-**e 

i p i u y << * - k a to c a 

^3 20ttlSfi:J:^Tg<t^ft4*n5. 93 c 
Elfttf3B3dEl0S&IIrt — * — F ^1 I ii 

/h*ttW&*7 9fc.fcoTffite**{'fr^**lS. ft 

i;^^^t> 4 li A 7 - • 

940<Dffi%tatc, 3t iff 9J f - 9 • /< * £ m a 



^f-^Tggsi^nfc^^^s^iRO^ <t *f * i? 

g L *8 03 U T * *-Fa>5>£i£*nrt:3fca££S 
fiJc © 3&.tt OfeJ6KlS«*n^3fi{t^o ► a 

a4nfc*tt«si*tt«a*ttP i n ^ * * - f 

7 0 li. iS^QSlOOoA^KitS^^n, 03 8 
lOOotb^li^lOA^l 10, ANDY-h 
1 1 1 , * * iff PHt / # iff *Ht ® tt ( S E R D 
ES) 1 1 4 © iff ?«J A ?J 1 13Cft8*nt^«. 
SERDES1 1 4 © 3£ ?»J A iii 3) 1 1 5 i* , & S 

*-Fiofto@»i 20t»«*ntv^. * 

9 L @ H5 ic , ¥3*<*3Btft7"<4*> £ S 0 *8 , 

s« « * * s ss 1 2 o * ffl ^ t , 3t tff n r - * • 



P I N ^ * * — K7 0"CgttIRofc{i^£* & IE 
SB®»ii, AND^ - 1* 1 1 1®582<DA^1 1 

>{ ^ts^^as i 3 1 £ aura * n * «> 

§1 8 1 2 0 # ft t' - * • x « * T > S All © 

NDy-F 1 4 0©A* 1 4 1 K. fl] ft] * * o £ ft 
ti , & Ifltw ft ^ 8 1 15^^USERDES 1 
14i:rjiS$nf:f-^Sfct> # 1 4 2 ± © 
ii:7iJf-*ifc'«x , *-*fllS 3 &*"*« f-*ttAN 

PINM^-F85S^-f 750H^tt, 
SXttPINM*-F85B» i$3S2 0 0 



WISH ¥2-41042 (7) 

©AflfcffifcSft* «5«3S 2 0 0 OlU^I4SER 
DES2 1 4 © & F«J A 2 1 3fc&&*nT^* 0 
SERDES2 1 4©3£WAtfi*2 15»% & 9 

^ {R3 O * — H * P I N ^ 4 * - K 8 5 T 
£itIK->fcff*f** 2EfflJ©B&»*-H^gafe** 

is £ > 0 s i 2 o © sa 2t ® ss as a* > 

§6 £ b , ^n^AND^ - h 2 1 10i20A^) 

2 12£f?iao£nSo CO<f^tcj;0^ *B*S**l 

fcgsati^*, wuv&m® ss 2 3 0 fcaiao $ 

3 1 £ EP Jbn £ ft * • 

0281 2 0 ft f - 9 • '<x£3jRli:T£<R!l<0 

£ * 0 8 « r £ & ft j suau^t^^^fiJctrAND 
y-^240oA^24ifcmJto^^o c n i* * 

J3Uflfc£0HS#»2 1 5 HI t S E RD E S 2 
1 4 i:Sllfcf - ^St>t, » 2 4 2 ±®S 
Wlf-** f - * tt * AN 
Dy-h240^-s>, 4»l»*ft*T'-:?£|Hjb:* 



3t"C'<x$ft&« 

M ST © 23: (ft I* > tr-^^P I N^-f * - F 1 

a* nt^s*», u-tr*&ttiis*tt:fcft*Pi 

* - K ± C ft ? r A '<3g^*fl#**;i £t>«Jte 

T & S « Cti*^4EIO«BSiaR:^-r^, ft 7 r 
O<l? 3 0 0 4«i'-1F80*&P I N^^- 
F 8 5^iStftV>5. K?fc*-K-7 
i/-AC2LiiCIIC *7r-f '«*^300* 

u - «f 8 0 £ F5^ iO^iS^^iH^itt 
*^fflS 2 0 0(OA^fi:S«2t5:ilU»), * - 

* m ^ it > y-H«3lo**ur, ANDy- 

h 3 2 0 © A D 3 1 5C&ttdn?l*S. Stf © © 
?8T5£i*ny: r^g^j Iff ic«k-ot, t> o - 
;5©A;fl3 2 5#£f*f : nt£ft*<i:> C © tii 2) ft 



x © &3 © J£ # 7c fiJc £ o 

f 75*FM^t5« Jfl U * {f ^ A* > U - K 
& 4 10**ltAND* r -M20OA*4 1 
5i:g^$ntl^, i&|8D[5]8T£££ftfc T2c 
&£j<i^fc<k-*T, *>?-;*©A:ft425#& 

(* tt it * n * ^©m^fi^^SA 3 o ^^it« 
laaioooAit/ujfnt* u - 7 5 £ p 
1 n ^ w * - h 7 o©fci©&ia* 1 ^r#M-7c5£*"*o 
p * « « j m^-Rcf r £ & & j 

ft#£as©*-K-c, ^n*«*sao*-H-c*s 



-285- 



A'-CSSo <I # » * ?B & tfJ ^ * * 

HI ff£ T * S o 

f . is m o M vk 
±&<d x o , * & ifl ic * n i* , fit s *e fit a £ 

*> > * 7 r -f * * ^ *fcttuy**#K±b 
tt w 5fc 7*.- * • '<UHlfttKii^M. 

m 3 a ta i* * * » w © n ?d # & <t '< * t ffl ^ & 
si 3 b 0 » > x&w<ommytmm'< * t jb & 

nSt>o-o<Du--tf&tfP i N * 4 * - k © tt 




H 1 Q 



«ffl¥2-41042 (8) 

O fiW 35 0 "C * i « 

3 c em* > * & w <o & n ft ® m '< * % ^ » 
w-fjsk^p i n ^ * * - FofflS'&vt) 

& 5 e 

5340 1*. u-f SC^P I N/'/t - HdMi 

1 „ 5 & 3 * - H fclft 4r - x , 2* 3. 6 

• • 7 u — * JS Bo * i l ..-7 u-MI, 12- 
ii 4 Y \ l5«---ttS*-F ( 0 28 * - H ) , 

17* l 20* 2 2""/ 
4*-Kft&dJ£* 21> 2 3 ^ 




286- 



ftBfl¥2-41042 (9) 



46>L_ r 



i_ 

CD C~ 
-Cr^ 5 CD en 

□ □ □ c:: 

□ a a cr 



W ^-/CZI CD CD cr: v 
— I mmiimnuiiimnmni — 

K.j 



cd cd cr: 

□ CD CI' 

□ □ c: 

□ □ c: 

CD CZ 



Mo 50b 

-f— f- 



./ 



fun 



71 



■5 i^~= q inn iftiiMi mi it ti in i ii i — 



i ( / t 

^R---cW a c:: 



66- 
77' 



60b 60o 74 



79 
J_ 



....^s cd c: 
cd cd a c;: 
n cd cd c: = 
CD □ cd cr. = 



( 6Qo 60b 



i J>J ^76 



100 V__ A 




~j | 212 



-287- 



PATENT ABSTRACTS OF JAPAN 



V 



(1 1 publication number : 02-041 042 

(43)Date of publication of application : 09.02.1 990 



(51)Int.CI. 



H04B 10/00 



(21 Application number : 01 -078724 



(22)Date of filing 



31.03.1989 



(71 Applicant : INTERNATL BUSINESS MACH 
CORP <IBM> 

(72)Inventor : BLOCK TIMOTHY R 

SODERSTROM RONALD L 
HEILING GERALD M 
ROCCA CHARLES J 



(30)Priority 

Priority number : 88 210364 



Priority date : 23.06.1 988 Priority country : US 



(54) CONNECTING OPTICAL DATA BUS BETWEEN CIRCUIT BOARDS OF DATA 
PROCESSOR 

(57)Abstract: 

PURPOSE: To provide an optical data bus for 
communication between logic cards of a data processing 
system by using a semiconductor laser that operates in 
a short wavelength region or a long wave region as a 
transmitter and a PIN diode as a receiver. 
CONSTITUTION: Reflecting mirrors 26 and 27 of a logic 
card 1 5a are located so that it may reflect radiation ray 
that is emitted from a laser 23a and collide it with a PIN 
diode 22a. Lasers 23a to 23f combine with PIN diodes 
20a to 20f respectively and constitute an optical data 
bus that can transmit data from the right to the left, i.e., 
in the direction from a logic card 1 5f to a logic card 1 5a. 
Lasers 21a to 21 f constitute an optical data bus that can 
transmit data from the left to the right, i.e., in the 
direction from the card 15a to the card 15f. 
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